Drip irrigation has been successful in improving water use efficiency and yielding excellent quality of produce in most crops. However, the major constraint faced by the farmers is that of the initial capital investment. Hence, for the farmers to adopt drip irrigation on wheat crop, it becomes necessary to evaluate the cost of the drip irrigation system and come up with a setup that can reduce its cost without affecting the yield, significantly. In this study, drip irrigation has been 
INTRODUCTION
India ranks second in wheat production with average productivity of three tons per hectare in the world.
India's share in world wheat area is about 12.5 %, and it produces 12 % of total production of wheat in the world.The demand for wheat will increase 60 % in comparison to 2010 in future, with the predicted world population of 9.3 billion by 2050(FAO).
Drip irrigation, apart from increasing water use efficiency also increases the crop productivity and reduces cultivation cost and electrical consumption. Cost reduces due to lesser labor intensive operations like weeding and ploughing. The pumping hours are also less in drip irrigation, which causes reduction in cost of electricity. Though drip irrigation can be suitably applied to wheat, limited studies have been conducted to indicate economic viability.
Drip irrigation can save up to 20 % of water compared to surface irrigation in case of wheat crop (Kharrou et al., 2011 ). Higher profitability is found in drip irrigation due to increases in production and reduction in cultivation cost. A farmer can save about 1260 kwh/acre of electricity, reduce cost of cultivation and benefit cost ratio of 1.98 (Narayanamoorthy, 2005) . Drip irrigation for horticultural crops and orchard crops is viable economically, as these crops are high valued. In intensive field crops, the drip irrigation has higher capital cost and it can be reduced by increasing the spacing of laterals (Pandya & Rank, 2014) . It is important to evaluate the cost economics considering the investment of drip irrigation system and crops. It is advisable to convert the water saving benefits and convert it in monetary terms on the basis of market price. The details of the cost economics including the cost of cultivation, fixed 
MATERIALS AND METHODS

Location
The 
Climate
The study area is having typically subtropical and semi-arid climate, characterized by fairly cold and dry winter, 
Experimental Details
The irrigation regimes selected in the present investigation include 0.6 IW/CPE, 0.8 IW/CPE and 1.0 IW/CPE. 
Statistical Design and Experimental Layout
In the present study, impact of three irrigation regimes and three lateral spacing were analyzed using split plot design. There are 9 treatments existing in the present investigation. Each treatment was replicated thrice. The first factor was irrigation regimes and second factor was lateral spacing. Split plot design was used for analysis. 
Figure 1: Experimental Layout Economics
The economics of wheat cultivation includes the total cost and total income per unit area. The total cost of cultivation was computed using the following expression: 
Common Cost of Cultivation
Common cost of cultivation (CCC) includes cost towards the common agronomic practices like ploughing, harrowing, sowing, top dressing, weeding, inter-cultivation, harvesting, plant protection measures and fertilizer application and common inputs like seeds, fertilizer, weedicides, etc.
Fixed Cost ofIrrigation
The fixed cost of irrigation (FCI), in case of all treatments under drip irrigation includes the cost of pumping unit, drip irrigation system and its installation. While in case of treatments under border irrigation included the cost of pumping unit, making bunds and water conveyance channel. The FCI was calculated as below: The seasonal cost of pumping system was computed using the following expression:
Where PVPS is the present value of the pumping unit ( ) m is the life of the pumping system, taken as 15 years i is the prevailing rate of interest (fraction), taken as 0.10 A is the total area commanded by the pumping unit in a season (ha) and s is the number of season per year to which the pumping system can be used PVPS included the purchasing price of the pump, electric motor, suction and delivery pipes, all fittings, accessories, and cost of well construction.
The seasonal cost of drip irrigation system was computed using the following expression
Where PVIS is the present value of the irrigation system ( /ha), n is the life of the irrigation system, taken as 10 years s is the number of season for which the irrigation system be used.
The PVIS included the purchase cost of all required drip irrigation systems' items. It was estimated considering the material quantity for 1 hectare square field under drip irrigation system.The fixed cost of drip irrigation system was calculated considering the 10 years life of system and 10 % rate of interest. The number of season (s) was taken as 2 seasons. The seasonal cost of irrigation system (SC is ) included PVC main line, PVC sub-main line, PVC valves, grommet, take off, pressure gauge, lateral, emitters, filter etc. The SC is was taken as zero for the border irrigation. The SC id and SC bc is taken as 1000 and 4000 per ha per season, respectively.
Variable Cost of Irrigation
The variable cost of irrigation (VCI) included operational cost towards the labor and electricity for pumping, conveyance and irrigation applications and maintenance charges. The pressure head required for operating the drip irrigation system were also taken into account, while calculating the electricity energy inputs. The cost of applying the water per hour under border and drip irrigation was computed using the discharge capacity of pumps, electricity charges and cost of labor for irrigation applications. The variable cost of irrigation was computed using the cost of unit depth of water and total seasonal depth of irrigation under the respective treatment.
Gross Income
The gross income in terms of per hectare was calculated from the wheat grain and straw yield at the prevailing market price. ( 17.50 per kg for grain yield and 1.50 per kg for straw)
Net Income
The net income was worked out by deducting the total cost of the cultivation (TCC) from the gross income per hectare for each treatment.
Benefit Cost Ratio
The benefit cost ratio of wheat cultivation was worked out for each treatment by dividing the gross income with total cost of cultivation.
RESULTS AND DISCUSSIONS
The results of common cost of cultivation, fixed cost of irrigation, total cost of cultivation, gross return, net return and benefit cost ration has been given this section and discussed.
Common Cost of Cultivation
The common cost of cultivation of wheat crop was estimated considering the materials and labor cost incurred in common agronomic practices like ploughing, harrowing, sowing, top dressing, weeding, inter-cultivation, harvesting, plant protection measures and fertilizer application and common inputs like seeds, fertilizer, weedicides, etc. and it is given in Table 3 . 
Fixed Cost of Irrigation
The cost and quantity of drip irrigation for different treatments was calculated as given in Table 4 . It was estimated according to material quantity required for designed layout of one hectare square field under different lateral drip irrigation system. The cost of trench digging/filling for main/sub main was also considered on basis of local rate. The fix cost of drip irrigation system was calculated considering the 10 years life of system serving for 10 % rate of interest. Cost of system varies with the lateral spacing, because of varying length of lateral requirement. The highest cost of irrigation system was found in 0.6 m lateral spacing. Table 5 shows the cost of drip irrigation at different spacing of lateral. 
Total Cost of Cultivation
The total cost of cultivation of wheat crop was estimated as summation of the fix cost and variable cost of one www.tjprc.org editor@tjprc.org season and it is presented in Table 6 , for various lateral spacing and irrigation regimes. Grain yield and straw yield have also been calculated and shown in Table 6 . The yield will vary based on interaction effect of irrigation regimes and lateral spacing.The highest and lowest cost of cultivation was found to be 40104 /ha in treatment T 1 and 35386 /ha in control, respectively. 
Table6
